Hormone and DNA binding activity of a purified human thyroid hormone nuclear receptor expressed in Escherichia coli.
Using a T7 expression system, large amounts of the human placental c-erbA protein (h-TR beta 1) were expressed. From 1 liter of Escherichia coli culture, approximately 50-100 micrograms of purified h-TR beta 1 were obtained. Analysis of the binding data indicated that the purified h-TR beta 1 binds to 3,3',5-triiodo-L-thyronine (T3) with a Ka = 2.8 x 10(9) M-1. It binds to 3,3',5-triiodo-L-thyropropionic acid, 3,3',5-triiodo-L-thyroacetic acid, D-T3, L-thyroxine (T4), and 3',5',3-triiodo-L-thyronine with 475, 120, 39, 7, and 0.1%, respectively, of the activity of L-T3. This order of binding activity to T3 analogs is similar to that reported for the T3 nuclear receptor identified in tissues or cultured cells. Furthermore, the purified h-TR beta 1 binds to the T3 response element of the rat growth hormone gene. Thus, the purified h-TR beta 1 is active. To identify the hormone binding domain, the purified h-TR beta 1 was affinity labeled with underivatized [3',5'-125I]T4. A partial digestion by trypsin yielded a 125I-labeled 25-kDa fragment which was identified to be the domain Phe240-Asp456 by amino acid sequencing. Thus, the purified h-TR beta 1 appears suitable for other structural and functional studies.